In 1974, in Nature, we hypothesized that removal of cytokines can be effective in the treatment of certain inflammatory diseases, e.g., rheumatoid arthritis (RA). We call this approach anticytokinotherapy. Later it was shown that neutralization of pro-inflammatory cytokines, such as tumor necrosis factor alpha (TNF-α), interferon alpha (IFN-α), interferon gamma (IFN-γ), and interleukin 6 (IL-6), leads to a good therapeutic effect. Anticytokinotherapy is currently used around the world for the treatment of rheumatoid arthritis, psoriasis, psoriatic arthritis, and other Th-1-mediated inflammatory diseases. Pro-inflammatory cytokines have also been found in other conditions (myocardial infarctions, strokes, chronic pain syndromes, etc.). This leads us to believe that hyperproduction of pro-inflammatory cytokines forms a basis of a variety of pathological conditions and represents a uniform response of the organism to a wide variety of insults in any part of the body. Thus, we propose to add monoclonal antibodies to (or other blockers of) pro-inflammatory cytokines to the treatment regimens for myocardial infarctions, strokes, and possibly other Th-1-mediated diseases.
tissues, activates or suppresses their function, regulates metabolism and physiological, reparative, and regenerative processes. In some cases cytokines work as anti-inflammation agents, in others they stimulate inflammation. Any biological response of the organism is connected to cytokines. In general, normal function of cytokines defines normal functioning of the organism. Any abnormality of cytokine function causes disease.
For example, TNF-α plays a major role in apoptosis by binding to one of its receptors (R1) and initiating caspase activation via TNF receptor-associated death domain. At the same time TNF is a cytokine that often works together with IFN-γ and the latter activates the function of the former. IFN-γ, the most important immune regulator, plays a very important role in the organism. Even a minimal abnormality in its synthesis leads to serious consequences. Definitely, cytokines are the functional system that provides the organism with homeostasis.
In the 1960s and 1970s only a limited number of cytokines were discovered-interferons alpha, beta, and gamma. Interferons were considered to be anti-viral agents that also had limited ability to decrease proliferation of tumor cells. In 1973, in Immunology, we demonstrated that interferon has other functions, particularly being an important mediator of the immune system [1] .
In 1974, in Nature, we proposed to use antibodies against pro-inflammatory cytokines in autoimmune diseases [2] and were the first to suggest treatment of autoimmune diseases with antibodies to TNF-α, IFN-α, and IFN-γ [3] . Currently, anticytokinotherapy is widely used for the treatment of rheumatoid arthritis, psoriasis, and other Th-1-mediated diseases [4] [5] [6] .
Further research showed that pro-inflammatory cytokines (IFN-γ, TNF-α, IL-6, and others) were found in myocardial infarctions and strokes [7] [8] as well as in patients with persistent pain, Alzheimer disease, and other Th-1-mediated diseases. Post-inflammatory changes (adhesions, scars, necrosis, and others) lead to decrease in the function of organs that have been affected by inflammation. Thus, in order to decrease inflammation that plays such a central role in these diseases one should administer substances that would neutralize pro-inflammatory cytokines leading to alleviation of patients' condition. For example, in patients with myocardial infarction a combination of antibodies to, or blockers of pro-inflammatory cytokines, or an antibody to a single proinflammatory cytokine needs to be administered as soon as possible after the acute event has occurred. These antibodies can be administered intravenously, intramuscularly, via iontophoresis, or directly to the site via cardiac catheterization. In strokes antibodies can be administered intravenously, intramuscularly, or via iontophoresis. Both in myocardial infarctions and strokes antibodies should be administered continuously for at least seven days.
It is entirely possible to select antibodies to appropriate pro-inflammatory cytokines to treat pancreatitis, cholecystitis, and nephritis the same way different forms of colitis are currently treated with antibodies to pro-inflammatory cytokines. It is also possible to treat complications of schizophrenia, autism, Alzheimer's disease, and other diseases of the central nervous system.
In all instances antibodies have to be administered in large doses continuously and patients' cytokine levels have to be carefully monitored. We believe that this approach will lead to significant decrease in inflammation and improvement in patients' health.
In the organism there are both pro-and anti-inflammatory cytokines. It is important to note that it is the balance of pro-and anti-inflammatory cytokines that determines normal homeostasis. In Th-1 autoimmune diseases this balance is disturbed with predominance of pro-inflammatory cytokines. In our view, in TH-2-mediated diseases like scleroderma, fibromyalgia, and others it is the predominance of anti-inflammatory cytokines that needs to be corrected by neutralization of IL-4, IL-13, TGF-β, and others. This topic has not been studied in depth yet [9] [10] .
